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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase productivity by leveling the work 
load among all production lines with the use of pull-type control method, 
where a production plan for vehicle body is established after establishment 
of the production plan for painting process based on that for the trimming 
process that was initially established. 

SOLUTION: A trim line control slave system 210 establishes a trim line 
production sequence plan for each vehicle model and optional part based 
on a detailed production plan of a production management control slave 
system 200. A trim line control slave system 220 establishes a paint line 
production sequence plan for each vehicle model and hue to be adapted to 
trim line production sequence plan. A vehicle body line control slave 
system 230 establishes production sequence plans for the vehicle body line 
and the press line based on the paint line production sequence plan. If a 
production inhibiting factor occurs during the progress of the process in 
previous lines, each line exchanges the information on this with the 
previous lines and re-establishes the production sequence plan. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A trim line which adheres option parts for vehicles to vehicles which passed through a paint color process in 
paint Rhine and; aforementioned paint Rhine which paint vehicles with which the body was formed while passing 
through body Rhine and; aforementioned body Rhine which manufacture the body of vehicles; It is located between said 
body Rhine and paint Rhine. The 1 st middle warehouse which carries out temporary storage of the vehicles which pass 
body Rhine and are thrown into paint Rhine; It is located between said paint Rhine and trim lines. A trim line 
production-planning establishment production process of deciding sequence that the (a) vehicles are thrown into a trim 
line, in the 2nd middle warehouse which carries out temporary storage of the vehicles which pass paint Rhine and are 
thrown into a trim line, and automobile assembly Rhine possessing;; 

(b) A paint Rhine production-planning establishment production process of deciding sequence that vehicles are thrown 
into paint Rhine within said trim line production planning; 

(c) An automobile assembly line control method containing a body Rhine production-planning establishment production 
process of deciding sequence that vehicles are thrown into body Rhine within said paint Rhine production planning, 
and;. 

[Claim 2] An automobile assembly line control method according to claim 1 which includes further the (e) production 
process which carries out bucket division of the vehicles with which order of materials charging was decided between 
the aforementioned (a) production process and the aforementioned (b) production process at suitable interval. 
[Claim 3] An automobile assembly line control method according to claim 1 which includes further the (f) production 
process which carries out bucket division of the vehicles with which order of materials charging was decided between 
the aforementioned (b) production process and the aforementioned (c) production process at suitable interval. 
[Claim 4] An automobile assembly line-control method according to claim 1 which contains further the (f) production 
process which carries out bucket division of the vehicles with which order of materials charging was decided between 
the (e) production process and the; aforementioned (b) production process which carry out bucket division of the 
vehicles with which order of materials charging was decided between the aforementioned (a) production process and the 
aforementioned (b) production process at suitable interval, and the aforementioned (c) production process at suitable 
interval, and;. 

[Claim 5] (e) Magnitude of a bucket divided at a production process is the automobile assembly line control method 
according to claim 4 which is the divisor of magnitude of a bucket divided at the (f) production process. 
[Claim 6] Said trim line production planning is the automobile assembly line control method according to claim 1 of 
deciding sequence of vehicles thrown into Rhine by equalization activity. 

[Claim 7] Said paint Rhine production planning is the automobile assembly line control method according to claim 1 of 
deciding sequence of vehicles thrown into Rhine by grouping activity. 

[Claim 8] Said trim and paint Rhine production planning are the automobile assembly line control method according to 
claim 1 of deciding sequence of vehicles thrown into Rhine by integrative sequence plan method of having taken 
equalization and grouping into consideration to coincidence. 

[Claim 9] Said body Rhine production planning is the automobile assembly line control method according to claim 1 of 
deciding sequence of vehicles thrown into Rhine by equalization activity. 

[Claim 10] Quantity i of vehicles for a plan to do N:production of a vehicles order-of-materials-charging decision 
method by said equalization activity: It is a vehicles number (2 i= 1, 3 .... N). 
L: A class of equalization specification; 
j: 2 Equalization specification j= 1, 3 .... L; 

A (i, j): A function which has a value of 0 if vehicles i correspond to equalization specification j, and it has a value of 1 
and does not correspond; 
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fulfill the equalization specification j &>ng N bases, i.e., [Equation 1 ] 

a (j) = EA (U j) 

K: Count of sequence count; 

if the Xk and i = vehicles i are thrown into the k-th ~ 1 - it meets - coming out -- if there is nothing -- 0; 
Q(k, j): The number of the vehicles of the equalization specification j thrown in by k position, i.e., [Equation 2] 

Q (k, j) = 2X (s, i) • A (i, j) 

t=i 

When defining it as being the function defined; the set of the vehicles with which it does not opt for the injection yet is 
defined as S, and it is S<-{1, and 2 and 3.... N} 
k is begun from 1 and it is [Equation 3]. 

Minimize S ( {Q (k-l, j) +A (i, j) } -k) 3 

i " 1 Q(j) 

The automobile assembly line control method according to claim 6 of deciding sequence that it asks for i which fills 
said formula, and the vehicles whose vehicles number is i are thrown into the k-th. 

[Claim 11] Quantity i of vehicles for a plan to do N:production of a vehicles order-of-materials-charging decision 
method by said grouping activity: It is a vehicles number (2 i= 1, 3 .... N). 
L: A class of grouping specification; 
j: Grouping specification (j= 1, 2 ...,G); 

A (i, j): If vehicles i fulfill grouping specification j, and it will be 1 and will not fill, it is 0 (i= 1 , 2 ....N, j= 1 , 2 ..G). 
Q(j): The number of the vehicles which fulfill the grouping specification j among N bases, [Equation 1] Q (k, j): The 
number of the vehicles of the equalization specification j thrown in to repeated calculation k (iteration k), [Equation 4] 
Q (k, j) = ex (s, i) • A (i, j) 

s«i 

The set of the vehicles with which it does not opt for the injection yet is defined as S, and it is S<-{1, and 2 and 3.... N} 
k is begun from 1 and it is [Equation 5]. 

Maximize Z ■ ( {Q (k- 1, j ) + A ( i , j ) } - k) 3 

Q(j) 

The automobile assembly line control method according to claim 7 of deciding sequence that the vehicles whose 

vehicles number is i are thrown into the k-th in quest of the value of i which fills the function defined. 

[Claim 12] Quantity i of vehicles for a plan to do N:production of a vehicles order-of-materials-charging decision 

method by said integrative sequence plan method: It is a vehicles number (2 i= 1, 3 .... N). 

L: A number which totaled a class of equalization specification and grouping specification; 

j: Equalization specification and grouping specification (j= 1, 2 ....L); 

if A(i, j):vehicles i fill j - 1 -- if it does not fill -- 0(i= 1, 2 ....N, j= 1, 2 ,.L); 

Q(j): The number of the vehicles which fulfill specification j among N bases, i.e., [Equation 1] Q (k, j): The number of 
the vehicles of specification j thrown in to repeated calculation k (iteration k), i.e., [Equation 4] deltaj defines the set of 
the vehicles with which it does not opt for the injection yet when defining it as deltajO, in being the weightings given 
to specification j, carrying out priority consideration of the equalization and carrying out priority consideration of 
deltaj>0 and the grouping item as S, and is S<- {1, 2, 3 ....N}. 
k is begun from 1 and it is [Equation 6]. 

Minimize 15 j • ( {Q (k-i, j) +A (i, j) } -k) 2 

Q(j> 

The automobile assembly line control method according to claim 8 of deciding sequence that the vehicles whose 
vehicles number is i are thrown into the k-th in quest of i value with which the function defined is filled. 
[Claim 13] A vehicles order-of-materials-charging decision method by said equalization activity; 
N: Quantity i of vehicles for a plan to produce : a vehicles number (2 i= 1, 3 .... N) 
L: A class of equalization specification; 
j: Equalization specification (2 j= 1, 3 .... L); 

A (i, j): A function which has a value of 0 if vehicles i correspond to equalization specification j, and it has a value of 1 
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and does not correspond; 0^ 

Q(j): The number of the vehicles which fulfill the equalization specification j among N bases, i.e., [Equation 1] K: 
Count of sequence count; 

if the Xk and i = vehicles i are thrown into the k-th ~ 1 — it meets — coming out — if there is nothing — 0; 
Q(k, j): The number of the vehicles of the equalization specification j thrown in to k position, i.e., [Equation 4] When 
defining it as being the function defined; the set of the vehicles with which it does not opt for the injection yet is defined 
as S, and it is S<-{1, and 2 and 3.... N} 

k is begun from 1 and it is [Equation 3]. The automobile assembly line control method according to claim 9 of deciding 
sequence that it asks for i which fills said formula, and the vehicles whose vehicles number is i are thrown into the k-th. 
[Claim 14] A trim line which adheres option parts for vehicles to vehicles which passed through a paint color process in 
paint Rhine and; aforementioned paint Rhine which paint vehicles with which the body was formed while passing 
through body Rhine and; aforementioned body Rhine which manufacture the body of vehicles; It is located between said 
body Rhine and paint Rhine. The 1st middle warehouse which carries out temporary storage of the vehicles thrown into 
paint Rhine through body Rhine; It is located between said paint Rhine and trim lines, pass paint Rhine -- automobile 
assembly Rhine possessing 2nd middle warehouse; which carries out temporary storage of the vehicles thrown into a 
trim line ~ setting — (a) — a production process and; which determine sequence that option parts of various classes 
equalize many vehicles to which it adheres, respectively, and are thrown into a trim line 

(b) A 2nd middle warehouse-bucket division production process of dividing vehicles with which trim line order of 
materials charging was decided into a bucket of magnitude which was able to be decided beforehand; 

(c) A production process which determines sequence which carries out the grouping of the vehicles contained in said 
2nd middle warehouse-bucket according to a hue by which paint color is carried out, and is supplied to paint Rhine; 

(d) A 1st middle warehouse-bucket division production process of dividing into a bucket of beforehand regular 
magnitude vehicles with which paint Rhine order of materials charging was decided; 

(e) An automobile assembly line control method containing a production process which determines sequence which 
does an equalization activity on the basis of body format, and is supplied to body Rhine in vehicles contained in said 1st 
middle warehouse-bucket, and;. 

[Claim 15] An automobile assembly line control method according to claim 14 which includes further a production 
process which determines again trim line vehicles order of materials charging by integrative sequence plan method of 
taking into consideration to coincidence grouping by hue which carries out paint color to equalization by trim option 
between the aforementioned (b) production process and the (c) production process. 

[Claim 16] A vehicles order-of-materials-charging decision method by said integrative sequence plan method; 

N: Quantity i of vehicles for a plan to produce : a vehicles number (2 i= 1, 3 .... N) 

L: A number which totaled a class of equalization specification and grouping specification; 

j: Equalization specification and grouping specification (j= 1, 2 ....L); 

if A(i, j):vehicles i fill j -- 1 if it does not fill -- 0(i= 1, 2 ....N, j= 1, 2 ..L); 

Q(j): The number of the vehicles which fulfill specification j among N bases, i.e., [Equation 1] Q (k, j): The number of 
the vehicles of the equalization specification j thrown in to repeated calculation k (iteration k), i.e., [Equation 4] deltaj 
defines the set of the vehicles with which it does not opt for the injection yet when defining it as deltaj<0, in being the 
weightings given to specification j, carrying out priority consideration of the equalization and carrying out priority 
consideration of deltaj>0 and the grouping item as S by giving a definition, and it is S<- {1, 2, 3 ....N}. 
k is begun from 1 and it is [Equation 6]. The automobile assembly line control method according to claim 15 of 
deciding sequence that the vehicles whose vehicles number is i are thrown into the k-th in quest of the value of i which 
fills the function defined. 

[Claim 17] A trim line which adheres option parts for vehicles to vehicles which passed through a paint color process in 
paint Rhine and; aforementioned paint Rhine which paint vehicles with which the body was formed while passing 
through body Rhine and; aforementioned body Rhine which manufacture the body of vehicles; It is located between said 
body Rhine and paint Rhine. A WBS buffer warehouse which carries out temporary storage of the vehicles which pass 
body Rhine and are thrown into paint Rhine; It is located between said paint Rhine and trim lines. A production process 
which adds detailed information of body format, a sheathing color, and option parts to an order number given to an 
automobile by which a (a) order was placed in automobile assembly Rhine possessing 2nd middle warehouse; which 
carries out temporary storage of the vehicles which pass paint Rhine and are thrown into a trim line, and adheres a 
vehicles number; 

(b) A production process which determines sequence of vehicles thrown into a trim line through an equalization activity 
classified by option among said detailed information; 
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sion production process of dividing \^bles with which trim line order of 
materials charging was decided into a bucket of magnitude which was able to be decided beforehand; 

(d) A production process which determines sequence which carries out the grouping of the vehicles contained in said 
2nd middle warehouse-bucket according to a hue by which paint color is carried out, and is supplied to paint Rhine; 

(e) A 1st middle warehouse-bucket division production process of dividing vehicles with which paint Rhine order of 
materials charging was decided into a bucket of magnitude which was able to be decided beforehand; 

(f) A production process which determines sequence which does an equalization activity on the basis of body format, 
and is supplied to body Rhine in vehicles contained in said 1st middle warehouse-bucket; 

(g) A production process which manufactures the body of vehicles by body Rhine order of materials charging decided 
according to the aforementioned (f) production process; 

(h) A production process which stores vehicles with which the body was completed in a WBS buffer warehouse one by 
one; 

(i) A production process which carries out the rearrangement of this sequence that was out of order, and supplies it to 
paint Rhine so that said paint Rhine order of materials charging may be suited when sequence of vehicles stored in said 
1 st middle warehouse is wrong with various error generating factors unlike paint Rhine order of materials charging 
decided according to the aforementioned (d) production process; 

(j) A production process which carries out paint color of the vehicles thrown into paint Rhine to a hue which was able to 
be decided beforehand, respectively, and stores them in the 2nd middle warehouse one by one; 

(k) A production process which carries out the rearrangement of this sequence of being out of order, and supplies it to a 
trim line so that said trim line order of materials charging may be suited when sequence of vehicles stored in said 2nd 
middle warehouse is wrong with various error generating factors unlike trim line order of materials charging decided 
according to the aforementioned (b) production process; 

(1) An automobile assembly line control method containing a production process which adheres option parts which 
correspond, respectively to vehicles thrown into a trim line, and completes vehicles, and;. 

[Claim 18] The aforementioned (i) production process is the automobile assembly line control method according to 
claim 17 of analyzing detailed information to sequence derangement in paint Rhine order of materials charging by 
dynamic automatic specification reconstruction technique, and making a vehicles number equivalent to an order number 
in adjustable by the analyzed detailed information. 

[Claim 19] The aforementioned (k) production process is the automobile assembly line control method according to 
claim 17 of analyzing detailed information about sequence derangement in trim line order of materials charging by 
dynamic automatic specification reconstruction technique, and making a vehicles number equivalent to an order number 
in adjustable by the analyzed detailed information. 

[Claim 20] A trim line which adheres option parts for vehicles to vehicles which passed through a paint color process in 
paint Rhine and; aforementioned paint Rhine which paint vehicles with which the body was formed while passing 
through body Rhine and; aforementioned body Rhine which manufacture the body of vehicles; It is located between said 
body Rhine and paint Rhine. The 1st middle warehouse which carries out temporary storage of the vehicles thrown into 
paint Rhine through body Rhine; It is located between said paint Rhine and trim lines. In the 2nd middle warehouse 
which carries out temporary storage of the vehicles thrown into a trim line through paint Rhine, and automobile 
assembly Rhine possessing; An order of a customer to an automobile, sale, and a production fault the whole A host 
computer system to control and; Control of a host computer system Popularity is won. A production process of a 
production line Control of a production-control control system to control, a trim line control slave system which 
controls a trim production process in response to control of; production-control control system, a paint line control slave 
system which controls a painting process in response to control of; production-control control system, and; production- 
control control system Detailed information to sequence derangement generated according to many error generating 
factors during a body line control slave system which wins popularity and controls a body production process, and; body 
production process advance is analyzed. Detailed information to sequence derangement generated according to many 
error generating factors during a dynamic paint Rhine automatic specification reconstruction control system which 
readjusts sequence of vehicles stored in the 1st middle warehouse through a dynamic automatic specification 
reconstruction method by this, and; painting process advance is analyzed. A dynamic trim line automatic specification 
reconstruction control system which readjusts sequence of vehicles stored in the 2nd middle warehouse through a 
dynamic automatic specification reconstruction method by this, and an automobile assembly line control system 
containing;. 
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3 0 7 



F I 

B6 2D 65/00 M 

B 2 3 P 21/00 3 0 7 Z 

B2 3Q 41/08 A 

G 0 5 B 15/02 Z 

G 0 6 F 15/21 R 

SS9t# W »#3i<0*2O FD (£18H) 



<21)iflS## *SH¥10- 1127(8 


(71)HiSA 


591251636 








(22) IWME WS104PU998) 4 J3 8 B 








(72)36W# 


m M * 












«7/t-M04tt407# 




(74)ftSA 


#a± in- 



(54) [3g«<D^»] mm&^ymmijmxtmwTk 

(57) 

4r;u^>fr(puii type) &mMM±7 4>®mu&v 



S201- 




Paint 



Trim 



Process ( [ Process 
Planning V \ Planning 



7 

S20S 



S210 



r 

S204 



11 



S212 



iPaintl J | Trim I 
WBS>»i UneT -VPHSV- j Line I 

Dynamic Dynamic 
Re-epecificatioa Re-specification 
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immu mmmmit-tzmfcyj yt n 

4 v h zmmm?-i >t ■, mimm* yx-m&m. 
*mt:<mizmmm*7 : s3 y^sh^nm^h b y a? 

Mm^y^rnxmrny-! yizftAZtiiimz-m 
mtt &f&i *mitBt ; mimmyj yt h v&yj 

ytomz&WL. WMyJyZj&ZThV&yJyiz 

-t& &«]MmiLy A y lets wc » 
( a ) miifih U A54 yfc»A3:fc4«D?£8W>5 b 

y a ? 4 y&mwm&im t ■, 

< b ) Mie h y a 54 *£*i«rt'e»pi#!iij5 4 > 

t ; 

( c ) mimmyjytkmmftX'mmtfmftyj yiz 
ikAztihvmzmimfoyj y&Mftmm&xn 
t ; z-ttsmmmiLyj ymmiiW:. 
im&2 ] we ( a > isfcUE ( b ) igfcofa 

4HW*5 ( e ) Ig£S <s>t£tfif*Jl 1 gift 
[it*JB3] Kfie (b) igfc file (c) igfc cr>ffl 

( f ) ig* § &fc-£tri**js i tfem^gii 
Cis*«4 ] iirie ( a ) istuE ( b > itt« 

ftWrth ( e ) Igi: ; lute ( b ) IgfcttK ( c ) X 

g t omiz. tsojwimh t>titzmmmmmmz 

[ ffi#g 6 ] frlE h y a 7 4 y£*ltBii WfS 
i tiE««a«mai5>f ymmm. 

L N 

Minimize E ( {Q (k 

J " 1 Q(j) 



m i izmwwmmm.yj ymtm. 

mzx-izyj yiz&xztimmnMff twb&mit 
m i <,zim(Dmm.m±y^ ymmsm. 
nmm9i muMm^ym^ma^mmmz 

\,zim^mmmLyA ywmm* 
n : ££?*tt9^«Po<o&ft 

i :*P»* ( i = l. 2, 3 N) 

j iffitttlj^, 2, 3 L; 

A ( i , j ) : MM i CKStfllf 1 <0 

Q ( j ) : N&cDd*>Wttfc«l j SrilJt-fmM^ 
It 

HRl] 

Q (j) = SA (i. j) 

1 =1 

K : JfUrtWUBK ; 

x kti =3m#k#BfcaA$*tftff U -eoTJift 
WUf 0 ; 

Q(k, j) :k#lit(3lA?W:mtt8jn 
[«2] 

Q (k> J) ■ IX (b, i) • A (i, j) 

S<- { 1, 2, 3 N) 

[»3] 

-1, j) +A (i, j) } -k) * 



N 
i 

L 



mmm^ a = i. 2, 3— 
m-vyriimonm ■, 



•N) 



j : /;l/-h°y^ft« ( j = K 2 G) ; 

a ( i . j ) : jfiMi ^/k-ey/tt«j frist-a-ftr 

1T'J>0. fflfcS^tfUTO ( i = l. 2 N, j = 

1. 2 G) 

Q ( j ) : N£ i <7)d-h7>]s-Vy7'ti:®j *»fc**Pi 
«^», 

[ftl 1 Q (k. j ) : KtttWk (iteration k) £ 



(3) 
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[R4] 

Q (k, j) = SX (s> i) - A (i, j) 
s-i 

* tztuwvtf) t> fix t v£ v mim^h^- £ s t %m i 

v N 
Maximize 2 • ( {Q (k 

J " Q(j) 

tfemztimmffiK-t i afitfcafcTWwa* i 

& WMtfk # BfcftAS *i* ct 3 Jiff * M 

i :$M#^ ( i = l, 2, 3 N) 

St ; 

j : Wttisyw-ey/fts ( j = l . 2 

L) ; 

a ( i , j ) : mm i a* j . -m^ifti 

i£0 ( i = l. 2 N. j =1, 2 L) ; 

L N 

Minimize X 5 j • ( {Q. ( 

J " QUI 

&&|IM#k#B£&A$*il> i o fcJH#£ifctf>4it* 

n : ^.m-tmmmmcom. 

i : mM#^ ( i = 1, 2. 3 N) 

L : W^ttttaffiR ; 

j :«fti(j = K 2, 3 L) ; 

a ( i , j ) : mm i Mtti j fcK3**ur 1 o 

Q ( j ) : N^«mf»j fc»*r*-*Pi«oa 
*, 

[Rl] K : liffH-mUlR ; 

X k , i =$M i #k*lfc:SA§*i*tff 1 . * a -eittr 

Q(k, j) : kmtxikxztiwmtmjm 
[R4] tsmztimm'b&bjmtm tti& 

S«- { 1 , 2, 3 N> 

k£l*»£iW>T 

[R3 ] ffie^lr^-r i «r*»T . 9mHHfi i T'*> 
**Pia<k#B<ciStA.3*U J: 3 (cWUf t«W>4IH*« 

9 fciH*<oi»*tt49-r yftmm. 



S«- { 1. 2. 3 N} 

kSlA»4>*W)T 
[»51 



K j) +A (i, j) } -k) a 



Q ( j ) : N&<9d*>tt8tj £^£-f3iM^&£L 
HP^ 

[Rl] Q <k, j ) : JxfltfSk (iteration k) t 
HP*>. 

[R4 3 5 Jlift«J tc4*4>ft4inflMTr*>D. ¥P 
fl:*«fet*r*«^Wi5 j > 0 . /^-t'y^B 

*flBb»jrf *«^fci4* j <o tfemtm. 

S«- { 1, 2, 3 N } 

k & 1 frhWbX 
[R6] 



-1. j) +A (i, j) } -k) s 



[li^s 1 4 ] mm^mm-imwy^ yt 

54 J'fc ; H?l£mft74 VtWgyJ yt^zm. 

( d ) mm a vmMftimhbt&tmtttoitet 

ofc^&S(7V^'y hK4H»t*»l +H!*W-^v 
h^WlSt ; 

( e ) WE*1 +Bht»-^v hrtfc***L6*W«r 

im& is] iris ( b ) let ( c ) xntnmz 
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i ( i = l. 2. 3 N) 

& ; 

j : ^mtttmmfyfv-vvmm < j = k 2 

L) ; 

A ( i , j ) : $M i tf j *SSt*tf 1 . SfcSfcWl 

(fO ( i = K 2 N. j =1, 2 L) ; 

Q ( j ) : N£<D3-fctt«j £Stfci-*Wtf)£jft. 

[jRl 1 Q (k. j ) rRtMHUc (iteration k) & 

**6*£fctts j <0 fc5£*r4n*. 

S*- { 1 , 2. 3 N> 

«w>4iB3cJi 1 5 i>zMmcomm.m±y a ymwum. 

im%m 1 7 ] »S«*ft*l!f^t6»#7>f yfc ; 
1MES#54 y*m&l%tft>M'fctfB&ZtifzMmt l z 

u y tzmmmi yt ■, mtm^yA yx-m®& 

7-f y t ; ffiemtt^ vtWt&A yt<rmz>&m. 

-H^Ksrts wb s^«#sfc ; msmkyA yt v v 
A7^yt«;filL. MmyJytm'XhVAy 

a y\rJk\ztih%m*-nmfthi&2*mm ; t 
( b ) mmmm^ttrv a ymmtfmtm 

tX h V&yJ yfctft^SiiS*PiW«WftSW>SlS 
k ; 

( c ) MJ ^AMI^*Wbii^$WS:^^ 
*?MHWlfii: ; 

( d ) UIESl2«ti|Sh&lt-A>-y M*jfc-£4*i.4*Pi£ 



btdziz* ?«A'jr, y hfciMHf 4»l +ia«f-^^- 
( f ) AWE* 1 M^fc*4*ift*PI8: 

( g ) file ( f ) l£fci->T8W>&*lJfc»#5>r 

( h ) mm^f&ztitzimzmmzwB simmc 
mttixnt ; 

( i ) f^lElgl+^Jf^clf^$^^•CV^l,mM^OII^* i 
^v^iUB^SHfcioTfnE (d) IgCio 

xwt>t>tinm&4 y&Asmkm%mi^x\^M 
0 tmsw ixmrn a yiz&xthxmt ■, 

Sk ; 

( k ) frf£^2 +|»J*W^§ftTV^*»3lD*# 
v^v^gUBfitSHKiotfliE (b> JStio 

fc£ 3 i 5 tzSBffl IX h U A y A y iz&At&xm 
k ; 

( l ) hVAyjyiz&XZixfcMmizZtiZtm^t 

h*?isn y&shzmLxmmmsfcf&xmb: : * 

[it$^ is] mris ( 1 ) xmismmitffflm 

tumizx^ximyj y&mmzmwmmLizft 
■tmwtnmz-ftffiix. zoftvfztirmimmtzj: 
^x*-y-mizMm%^z*i%mzttj&ziim# 
m 1 7 iz§mn mnm.yA ymwm* 
[mm 19] tuie ( k ) xmmmmmmffi& 

*«i 7tcieiicoiiimai5-f >i«»*a. 

mmm a y*m& i^^w.^m^htzmmiz 
yhzm&wmyA yt ■, mi^yA yx°m&& 

mfayAytmxmmyAyizikxzti&mm- 
y k^BfcffiaiL^ mmi y*ux h u A^-f ytc 

f!lXSii**pi|t-i*JMW*»2+BI**i: ; Sr^ffil 

uwmnzitti m&^-x tm^Ri/^mm^mm 



(5) 
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vamzwrc: v vj*jm*tmtz v ua^m yum 

nxmrnmimmthmm^^ y%mxv~yyxy- 
At ; £Mwmim i sXT<u<7)mm%ttTmtexnz 

n«jjari6*a tr» 1 *ia*«rtfcjffla$*ifc*Pi0> 
mitmmmmm^xT^t ■, *#tri»»ai5-f 

[000 1] 

smth. 

[0002] 

*1T^I>. ttfclfcfctt. ?UXXi%>. xys/y/** 
£olz%h. 

[0003] HjU*. a»3S£K£ig*-?&*Pf £ A£ 
A s A s a, B, B-«:«§iiS^(:li, {it 

(C«»*i^J1-*f^* 3 F*Wt(leveling)fNllk't*. 

[00 04] s®. &fa7-{ythVJ>74yt<7)mz 
{mtimmj yiz&^xn. ua&imvwAtto 



[0005] ztoXozimjiiiim-t&izMz^*? 
$> < coMtxmtmtpm^ tix s tz . z cr> ± o 

oSEJB^HWWrW^H 1 <K H 1 1 iztjkZtiXte 0 » 

[ o o o 6 ] 0 1 o ms-^t . giw^addsaw*^ 

ostcomputer system) ^^IfflfclR^^X-rAlrjlLT 
SKofcaX3i--r-(order) fcftttLfcft (H1I 

fi) . ±I«^^>f yayt'a-^ti-B^aH-B^ 

A^a-TS (^3XS) . 
[ 0 0 0 7 ] ISS3*ife-B4«tf 
Bfcfl!oTm#4Mh«*»AL (H4XS) . 

liruxftM&zvmmmzzzmtxMftmftt 

h (JB6I8) . i^id^W^ytNiWtfHIt 

ill. fc , H^4MiiS^'t, 1 1, t oy&ffimt \ih h 

[0008] -rcof*. ^KLJt$«ctiWB S (White Bod 
y Storage) fcV^JSl +HbtW (OT, WBSfcV^o ) 
C-B#lr^$ii (*7IS) , i<OJ:3«:WBSTJ4» 

fayjyizm&^&nwzm&tftkiwmmiE 
tv&nzmmmi yiz&xztii. mm-< vx 



(6) 
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gk&>)\ Cfrfctf^^-try^flHiSik^. Mfe 
[0009] 

&fefl£ta^Lfc*fttaPBS (Painted Body Storag 
e)fc*tftt«ifc|l2+|gbM|l (WF. PBSkU?) 
izftMZtlTfrb (»9IS) . MJA5>fyfcjlU>ft. 

t^j£l (an ois> . ast^f 

h wzmmm^m^m itttb. p b s*jrc*> 
s. 

[ooii] ±j&cd x a *ffc5-r y ^4"ii^s)i 

4>fl4 7" y 5/ ^ * A yoyiMte . 4 V fc 

fcit^wt^^ imt&mkyj yizmnwrn 

- fy /fa«= t ffifc fctfclln* -y h nsx^mm 
[ o o l 2 1 ifc, M^7-f yfcfcJtafcW^JlWffc: 

0»*»tr mj y-e tiiawitjwt* < * o . 

iMi^mi. . * ^^^B a n ^ 4 k i * 

T{4«I*AH*984 L , ftL<7)m&im.X htZZ Tit 



[0013] j^>j: 3£«*0>e»*fii:54 y$ii® 

[0014] *«Wi_Bfco J: 5 $rlSBI£&JIHfct*fc 

£ SSfcaiB-*-* -T k tc J: 9 . gSEM)££Iga*ft*Jfc: 
[00 15] 

«iiigt*jv >T«atfifltr* is. hp*> , h u ai 

/^^7°(pull type) i»*fflSr5>fy«flWStll« 

mmzmt&m&izwz-mix. z^jyizm 
mmm*£fttmmt:%tmfix'mmzm& 

WWilftttftllflt fiS; (Dynami c Re-spec i f i cation) # ft£ 
[00 16] 

st<o-cti*v\ *r» *WNz£h?)v?4Tm-m 

[ 0 0 l 7 ] HI «*JKBCttffl **L4fflS<o 3 *>r;u 
Mmi^W^MXmzii^XMfti> y A ytmr-tz 

y A ySrtt^(Suppleir) kH^ (Customer) k (C<R£T 
i (push) 9 A 7°t ItjESttamibX'jb h . 

ytcr>mizit*fflikmtixMmBtfftw-r&tf. z 



(7) 
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ft**. **Jifc:fcvvCtt, £^fcfcifeSOTB*>Ig 

ffi*ft{f * t . Mt?4 y#m&4 yx\ \m^A y 

«7^t'S^, -e«:fiS-tl.WBS(Whi 
te Body Storage)*** *) , ftfifM y**^^ yT'. 
im?4>tfh VMtcin)?4 ^Wfflfc: 
{Jilt" ft PBS (Painted Body Storage) ***ft , 
[0019] 77**-. 3fcfr5>f >tf&SMt*fflT54 > 

mmiwmtmix. mmtmwmti**. h 

z>mm<7)mm£xiimmikBx*mj¥zmm&Lx. ?Mt 
y a yim$th imx^M.^m> z. t vx-z ft . % 
t&. mi¥mwmx'$z>$mi&£jmffiiz£'>xmRtf 

*ft**. mhWht. /h$vvD#<?)i§£{25£. 

ZCOX itcmSiirtlrv h (bucket) fcjg*tft. 
[ 0 0 2 0 ] K*r -/ MiP B SA> 7 r- hWB SA^'y 
hi:******, PBSA> 7 hi&hV&yA ytmm? 

a >t com^^mmAzm-^wm^m . wb 
ftBStttP b s<d±# § t y tmft?A yt 

<0lBO3c€tt*** ft . Wfc . P B s $ **** v> 

i. PBSAy./ r- <-f ft <rt**T' 

sa7 -y hwk* < frmv%&%mmmt)VFnmx' 

*S. WBS«)*§£fcC:*ii:SHKL-n*fta*, fc£'L. 

p b s a* v hitmfmsjfi^Mizmm tx^&mxm 

*\zm3-hcr>x°%cr)±% $ **WB s A* >y h i o 
ttftfcfcfttf)**** U\ *#UrttiJhiB«>J: 

COO 2 1 3 H2AfcH2Btt^Ji£flfflSiiftfl!!0> 
*R*«4! , r*6eiMtaHlfllJSK(l)ynMic Re-specific 

ation)td*r«»fe*MW-ifcftwE3iirrfc6. hr 

fc. *PiU^$ftfca*&*pf(c^4H###i: LT 

V I N (Vehicle IdintifiedNumber) ft 

*W*B»*ft##i: tta^C#-t(Order Number) fcff 
4 LT^ft. H2At4IH»oaES:rt*i*fcLTaS* 
#£ft4Lfcrt***bLfc«C*9. 02BU**fc 
tt*£ftft V I N#^fc»tsa-C*ft. 
[0022] HR«£(ii£fc##fcV I N#t*-**- 

fc*tJE$-rc£ft6£*Jl'*-ftA*. TTAMtfcSto l 



& V I N 1 tffljeLT Li -?fci§-&. 7j**-4j£j®I£T' 

v i n i <7)3Wc|8M*<*£tft*£, o l eo 
"CSfcK L*>L. tt»ittftRfiWj&tfi£(^}^'CU 

v i Nmt&m^mmmxzmxuvmTizx 

-> t . *mmztt$-x% %>£oitz Lti „ 

[0023] m^-mmA y-^^m-yA ytzmmt 

tz£M*-y-lzftLX . ¥tt54 XC*tt£££LT 
WB Sfcttlfrtft 1 . yCttJRMcfcfcfmfc 

atfrfft. w*.ar, *»£33»iJwa2Atf>a9Ta 
wBSfcffi*L"c^*»w#H2B*)a9'e*ft* 

77* J -ffi5t)i{a-ca5:#^o 2ai«tf>sewpi* 
Bws^siaj-ta fc-witr. ii*&£*>«*asB i 
wswa^a^io^giaj-frtriv^. sp^. vini- 

4coMfocr)o-b^-fiifrl^£3\}iilX. £«Xttfca 
SSf^O 2 £#4L. *WJ»^4axB*3tfff ft. 

#^)»iE*4aiB^ftfc:iS LT "I^Wlc^a L , 

;t3&ftr#ft. 

[0 0 24] m3te*%ffllz£$>y°>U?A7C0®iLyA 
yWftz/Xy- A (Assembly Line Control System)On1$ 
fcJIif Sr«B&W^L^«^rn >y ?HT»6. WET" 

)v?A?M.±y4y%misXT-M±, mmtzmm 

aasB&ttffil-ftjJ?^ hayta-^i/^fi, i o o 

0 0**6fckL"C. bUA^-f 

2 10. M^5-f yfJffll^U- 7'^fA2 2 0. 

yWXP-/yXfA 2 3 0. &AJGJft&i3M9 
Xlx-7'>-Xf-A2 3 1. »»7-<>'23 2, Mg^'f 
^234, h'JA5^y2 13. »WMg7-fya®Jtt 
•SfllflcMIP^Xf'A 2 2 1 . WB S (White Body Stor 
age) 2 2 2 , TMO^SSWUP^f-A 2 2 3. fiffl^/l/ 
-fy^Jfflli/XrA 2 2 4&tfiSW r- U AM yg» 
tt«SI»SiW»^r A 2 1 1 

[00 2 5] *xb3yea-^-/xfAi ooii#s 
*IBi:«0IS^^*atrSWo!taE<tt-^-Sr«l 

o ici or«iLfe--B*aifiiawiisi4atfii(c« 

^x&mgm^mztf-thMmiiimmzmiLLx. g 

ta igitff^t*trftp*BtB$B^^-rft . 

[00 26] M)A7^>$lJffllXb'-^^XfA2 1 0 

aws4ifiiwx ^-ryxfA 200 

ymmwmmiffiiLtz.. ttz. hv^y-fy^ 
mirny^y. mmy^yx'^Trnm^zm^ 



(8) 
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-rspiNetfig^^LT b y a^m y«4ariHJ 

[ 0 0 2 7 ] aSS54 ymmAls-7ssZ?J*2 2 Oli 
WEI* U kyA ySlJffl^lx-T-^rA 2 1 OTffiAL 

^fA 2 2 o o^swfiHifc «k t$*7 4 y&t/r 
W7^f >?0&MMmM&9t±l,* MfoyA v<F>?L 

[0028] «t 3 xfflmiM.mzm.'th 
-/•/xfA2 2 o*«w-MttfiUfca. yffl 

P*k-:/^;^fA2 3 0#ff-H£®:£U .I^ioft 
£ffl6imB0>ttl4tt2afttf>4£5>r yo£4fcJ£tT 

[0029] &AJI^^I$X1^-7'>XtA 231 
l4WIE*tt?4 >W»XW-r^f-A 2 3 OOlMflfKC 

&jffltm^n#mffimiimb'z&m54 y? 
[0030] 7-fy232 wxtmwMRf&m 

[ 0 0 3 1 ] WB S 2 2 2Ji7I/.X5>f ytWtyA V 

x-Mfo^mmku^k, mm a * izxmmm. 
mz-mmix. imtfmmyA yizmnx&xz 
ti&xo \,zth .mm a vmMmfrwmmmi' 

A 2 2 1 (ilfliaWB S 2 2 2fcflr*$*lfc*ffei«* 

foTmmwzftZL itixmz x^x. m®mm uz 
mtm^mmhx^^. mmyAyx-ozm 
kwwc* 4«t 1 1 t tm±ztitzmmyA y-cm. 

[0032]^7-f^2 3 4-ttiffl!tt>B*ia*fctt£ 

ZCDXolZ, m&A >2 34TOfl»$£ft 
±S-frftfeftt. ^7-^;u-fy^Jffli^TA2 2 
4(4, ffi±^0sK^{iT^0#^^7L7t^-rii 



ff)MW^M^z^)V-^y^h . 
[0033] &§Hg*<%7 t^mHiiP B S*Jt 2 1 
2C-^I^Si!i*. PBS*W2 12fcB5*3;h.S 
Mil *£ttiWfcfra3ftfc£M»1 f frafc£ 
o X olzh VJ>yA y 2 1 3^fcfcSU3ft$rWU* 

x. i>ti> b^mztiizmMffftmbmwi-h xoiz 

[ 0 0 3 4 ] .1 C0[gf , *B#WB S 2 2 2 (CASWfc. 
^*7-f yftM^l'-T'^'rA 2 3 0 tmmA yffl 

mxv~y^x^2 3\^s.^zwmm^-mth 

X o fcSr* ZtiimftyA yo£S«fflHBfc«fc o 
■fr 6 i i: t: i 0 «4 Lfc^ffiOUf oaa^iE L < Eftf: 

»?* o . m^t,zMFFMi^tz®~i$.mmmmz&m 

16W SKft^lf^S^i (Dynami c Re-spec i f i cati on) 
(specification) *«-ifct6«B tmW-^S i i: 

[003 5] ttz. »B36«PBS2 1 2tCA4«fct. 

M§£5-f y*Jffllxi/-7'v-XrA2 3 li: h'JA^-f y 

WX^-7'yXfA2 1 Ok^ia-CtSV^tcaBllfflHB 

mmiiZ x ^xim£&imzmi-mwzikm&w± 
M&n^amMt.zx^xnw&imz'fT^z*) . &fz 
wmmimtzk izx »LtM)if«5; 
mttz#>x$> *) , t> 4>tJiWf*«i£->feR-«pjtfli 

WftaiB^^ (Dynami c Re-speci f icat i on) t$ft $■ ffl t 

•ri. i i: (c i o wwweofc*wKft#c & i»ffecomM 
o . a^ow h u a y a y<m.jM.mm t mu Lfzxm. 

LX£M&£ft±.2-£Z> . 
[0036] ±M<7) X o tt%P%<r)riV9 A rmiLyA 

ymm^T^co^mmmmtjmt^mxmmn 

BD*>, bUA5>f >T04«W-Bt4-f«4U i 

mwmiL't&zkizx*). -H&Mffln*m&.L* m 
^mzMMzm.-thmm.i. wa/msmir 

e^pecif ication) tTHffl4Silfc^SIH*lf-Bt 
y$fJffl!i/^rAi0^tI^^iO-^il^E^ 
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[0037] B4tt-B4*WB* , «l£3ii4JiBfc* 

a-^XfAl 0 0(4^ e fc3&&£l*]g££t#> 
flsjSf* (HI 0 IIS) . fifflS*i4«ifW)«8B«tt 

(mi 021S) . sb* 

(Hi 0 3 IS) , y«BM*«fc:»r43-H 

&t>r-^sr#^t (hi 0 4 ia> , nm.* m 
ftaw*a*u:» (Hi o 51s) , 

jft£8W>4 (Hi 0 6IS) . 

[0038] uneiR i o i la-cftossfifcjJM 

(HI 0 7IS) , £<0flMc*Pi&£#*-*£i:fc: 

~s3>m%tizmi-iT-7fr*ft&Lt:® m 1 o 

8 IS) » S^ftOtt^-Mi^SlgLT, 
TvXTA&fclcgE^L (H10 9IS) . vvofrfc* 

«jS«ri|gUTi*i(=BW-4'r-^$A*'t4 (HI 1 

ois) . m. ms&n-fzmzm^x . mm 

fc», 54*94 yiza^xm-tzv-? t-y-o 
a*T-^fcfi«"t* (*i i iia> . 

[0039] —3k *XN3ytW^fAl 00 

#L4fi«*«5eL (m 1 2xu) , mizMmzttx 

ff«feffl* < Jiffl§iil»B#ffi^^|, (H 1 1 

3IS) . 

-£#t£tt4-f4 (Hi 14 IS) . i<oiafc#*PI 

jc*^ 3 >m&trtfifrtm*§-%iih t . h i o si 

STfWSiifctT/HfcllHlL «Mi, Hi 1 3IST' 
i^fcfifcfiffiXlfllSl 1 liambfc*ifc«*4* 

mmzzm&mixm^mmxmeyfimzKi 



7-7*-y-(uork order) £f£4 (Hi 1 5 IS) . 

znxoZTmzmftbtitiv-ft-y-immiz 

IX. **4*9'f yCOBMOft«»(speciflcatIon) 

mMtz (hi i6ig) . im. «»is*ut7-^ 

*-^-fcUW5flWBfcB*L (HI 1 7IS) , £M 

<7)tzMzffi&Lztitz£ft£m74 y^mmmmzsi 
iflwtJBTKLfca (Hi 1 8 ig) » iiia£&itB 

*#*L-C-B4»HB*ffl4U WASftfcfifflHB 

^TA2 0 0fcCi»-f4 (Hi 1 9 IS) . 
[0041] ^^fflfP^U-^XrA 2 0 0(416 

Lfc4fflW****fftfcLfctt (HI 2 0 IS) , 

y^yx-^wmtimt. mm.?4vx'<7)7)v-wy 

f»lfrf^"C#«LT**fU (HI 2 IIS) , HM 

hUA9>f y$«jipxi— 7V^rA2 i ofc«aw-4. 

[0042] hVJ*54yVMAl'—°?i'A J rJ>>2lO 

yr<^»»W**ll(4L (HI 2 21 
S) s ^SitT^iWifcaBSiSflfflK:. PBS-A 
*y MHW (PBS-Bucket Division) fcSHrtS (H 
12 318) . &&* 4Hfl§*lfc*ft*ft*V<*«y r-l*I 

/WkmiiLt (HI 2 4 IS) . XXMch 
UA5>f yT'<D±j£JfJ?f«£iJ:4L (HI 2 51 
S) , i*i«cStr4»ll*iail9-f 
7-1*2 2 0 

[0043] ±j£cr> h 'M 7 A VXV^WmWit P 
{3|X^-y>'XTA2 2 0(4, ^C0J:^^:PBS-A> 

mziti*y-7fr-t'>yimzmmz (Hi 2 6 
is) . mrny^ yx'^amm^^m. z 

tilzm^x , WBSo4*KflMSPM*#*Ur, wb 
S-A>. y HrtT*5-/;l^-ty^faifr3IW> (Hi 

291S) , mm%mm4y>mmt\mm±t 
h (Hi 301S) . m^i^tmk^v^mm 
WMM-mi y%mx v-fisxT-b. 230 izmmti 

[ 0 0 4 4 ] $#7 Ay%m*. 2 3 0 (4 

WB S - A* -y h nX'Mfo?4 7*2MZ LWHtfl! 

«*31W>fc» (HI 3 IIS) , igfr^ y^awwH- 

B*af±Lfc. hi 3 ixuxm^titiMm^ y± 

fflttWfflti*tt5-T >-SA©Jffli^XTA2 3 l 
$flT4«lSaff«^**eifeil4 (HI 3 21 

S) . £MXUtfmbt>ti%t><£> (HI 3 41 

s) , ^my^y^^mmmt^xv-y^xT^ 
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h 3 y t a-* yXfA 1 0 0 I . 

3 6IS) . 

[0045] 06 Mfmi \t±&toX o tz&MUMim 

[ o o 4 6 1 ot, iaufc^aiwwitAiW^ifts 

4. »S4«5>f ^tc«PI*q!US*i4)ll»*SW>4i: 

A. B. C. A. B. C s A <*>J: 3 fcSAISHS 

iz&Amtfzmbztfmzy-mitimt^K a. a. 

[0047] mm. Nten^mMttmrn-tf^-tt} 
tix^&tz. &wt<F>&x\m*w>ht&\,z\m.<r) 

n : $EM&m*tM&mmM. 

i :Wm& ( i =1, 2. 3 N) 

c*4:r#&5*£L = 3> 

j :«ttSj = K 2. 3 L 

A ( i , j ) : MM i WWKttRj t^Si-TiHf 1 <0 

£A (3. 3) =1, f»L=flrVtg^A (3. 3) = 
0) 

q ( j ) : N^^wu mtztmnti 

it IP*k 

HR1 1 K : wfwtm 

X k>i =*Wi#k#afcaA$ftfitfl» SftfrWi 
tfO. Q (k, j ) : k#B*-CtettX3*ifcWfctt 
« j W*p|^», IP*>. 

S«- < 1 „ 2, 3 N) 

k£ 1 *»fe*W>T<X<0*ftfr}«fct*W i £:&#>4 . 
[»3 ] ttK*£fflWC*li#9# i ?*4*W#k# 

•o*4«*, ty-r^-vyrimzmtx&imm 



j : ^-ey^ftatj = 1. 2 G 

A ( i , j ) : i aW-try/ttH? j 

1 . SlfcSfcWUf 0 ( i = K 2 N, j = K 2 

G) 

Q ( j ) : N&^^^-try/ftaij zmtii-m 
[»1 ] Q (k. j ) : mm%ktX°lZ&XZtlK¥ 

JWbtt*j<o»H^». ate. 

U <3W>*fl*ill*r*-*Pi i 

[*3] fcSS&fi. 

[0049] *na**fflv^r*pi»t*» i xhiMmtf 
mmztkAztii£oMmim&. u&mm 
&Mz£imfrkm^znmhm>' t fo&» hp*>. ¥m 
itftMnfrZwgizixminfkximzmib&t. r 

CO J: d «r 2 o<o^Sr-Sf3PT h jfcgtfW "3 . 3 

[0050] mm. N£o»pf £4ar*-4tra«:iif& 

U 7>l-\?y?ti:mi.X'%Z>tztf7)V-VV7-Ziih 
4-f. *<0J:3fcire*E***. 

[»6] 

[0051] nffiasrjfivYrmpisita 1 i T-fe-sms^' 
k#B(cax§*LS i a fcw?sw>4. fHE5«(=tj^T 

5 j > o . 7)v-vv^^*m&mhn&\t a j 
< o Kiss t , nnw)4ai5 a vx\$mmmmz± 
~>xmmz-$h. 

[ o o 5 2 ] flu tf . 04 fcssfifcfisw-awixa 

»i 2 lig-m^ftt^/i'-try/sr-r 
^Tis^-r i a \mmw^t^xhh<nx^mm. 

^^^fflv^mwo«i^j «m>4 . 

[ 0 0 5 3 ] ±JfiLfe X a *JIS«reT4«tt*«B*fl: 
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mi^mim^mm^zx^x. motn*)*. 

fcPF»Tire&4. *»5Ki. znXMflte^ mm 

«Jtt«SIS^^a (Dynamic Re-specification) £31 t 

w> 4. 

[ 0 0 5 4 ] 08 fii <0 J: 3 fcMWHW 5 SKSfBIW)- 

ibrtlr >y h § ifi 5 X'h 0 P B S -K*r -y h 

S#*WB S-A> », fc0±# SO 1 fl|T&4*£, BP^ 

-7^x7-^2 i o*q»iLfcfHt«Wf*"r»>3, 

T, (ORD) UMi-r-SV I N (Vehicleld 

entified Number) #§-tt£aWj: 3fcf+43*l4. 

XW- 7^*7^2 2 0tjifB£*l4i:. MS^-f 

fflixi^-7'>^f-A2 2 otem&j yi/zmfumm 

'J A 5 4 VfflW;*. l/-7yXfA 2 1 0 Lfcfffl 

tfl&i 7 A yiizts ft 4 7)1- e v ftm. b -Wet 4 <ryx 

sxm^b v i Ni^s«tii«o, ja 

^7'fy$IJ®XP-7'v'XrA2 2 0*^<7)J:o 
&±&ff-H£mtt7-< VMffll^^-7"v^TA2 3 0 fc 

; &X%n (ORD) *#<L*v^*SJIWW«^«t4 

[0056] ±J*<^> X o fc»A§*ifc)Hmc J: ->T . * 
*9-f V^MWyXrh, 2 3 1 12 1. 12 

2, 123. 124, 125 *>J«iC*flc9-f yizHtXt 

i. mmco&&7'(y?mfflmi>mLiwmi. if 
mnb a o izimmmtihtf. mmzmiz-wR i 



*>4. mtU. V I N 1 2 2*WKPl»Wfc£LT«IB 
fijMI'CRISljWiS!"^ v I N 1 2 4*p|<oftfc:ffliI 

[0057] ^£7)ct o &JimiSLf±WB ST«IHS*l4 

m&mwmimzm%i-&b. wmsLOLvm* 

iZfflRthZbtfX'Zh. Wh. S&EWBSCAoTH 
§^M<7))lif (i 121, 123. 124. 122. 12 

5wmzsfflztixts o . mkcotmnzx hb. v i n 
1 2 2*H*iwi«fc2oiy^)t) i:^{2a^M§^{m 

$ a* 5 « msutmzm i^mmx-m v ^ 

>y S*«6 0S«fc*4 i: . « Uv^BDH-Cli* 

<. 7jtfHmmtLzm.z^zimmtifizz<mL 
•tit. s4>fc«»iiaaiH^iiA«astt:44. 

^BBfc:*JUTJ4»fWK*W^-<0V I N l 2 2$Mi: 

V I N 1 2 4*H«oaES»t*5V»fc3aW-«>. fiP^. 

V I N 1 2 4 *Wfcft*W)&£#^D 5 0 5 4 <?5ft*> 0 
fcD5 0 5 3*ft#-'t*. ioTVIN124»PHcli 

toftbOJcouj^C^ftffljmtft.*. z<r)£o%im 
(i^>.yhcoA#§*^+. g[Wfc^#<. ^Pf5l64im 

. fB*(=3 yb° A -^3&^#^«7 

a yizmmmmbzmLxmm^mvtftt 
6 i fc c i o . «aw3a«*ft3Htr * - 1 ^'t-^ s . 

■fSA*. «I£>*|-S\ VIN124iVINl 2 30^13 
[00 58] M.m?4 yX'lil 2 1. 1 24. 1 2 3. 

122. 12 5cDimzim*mni-& . leftistf?* 

VIN12 3*pf3&«iR-3T^ft$ftiiaftfHR*^ 

ZZX\ VIN1 23tVINl 2 5\£fKXMi/m£ 
if "B" X'h*). ftffi** "KJ" T»6WC«tSH 
»f 4. EP*>, V I N 1 2 3(Ch 'JA^^' "4" "C* 
Si£3»*D5 0 53£tt4U VI Nl 2 5 th- 'J A 
" 3 " t*4a*»*D 5 0 6 7 I. . 2 

*fcfcfe*»Wil^»Bli«ff«*l6fc«f k, 
^ttB^*4aa*it«LT»4 k. V I N#ttf)*j&* 

Ik. H^^jSv-f >W v h O** S A«a«>T** 
[0059] 
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mm*? ii-3oi54o 



>f y-m 6 %. h u a 7 -r yea 5 %o£j£ttft± 

[HI ] *»flfcjifflL , r^S7 , ;^'f r^ftfe^ttifl 

[02] (A) feffl&tf h U A*Tv< 3 y 

fci 6 &fc5T-^-««0-«!T* * . ( B ) (±$M#^ 

[H3 ] *3HHfc«fc S 7Vl^ 4 TUM? 4 y|J»yXf 
A<7)ff ^Sr^-T7"n -y ?0T'&& . 
[04 3 *3IWfc:J:*-B*MW*<«A5*i*J^* 

^rf7'a -y? Jiff UTS) S. 

[05 ] *m£Xi-B&m%mim±zti&%m& 

[06 ] 18fflz.£i>7}V94 Tmmm.yJ >9M 
[07 ] J:4i»*H45>f y*>»*ifciw*w 



[08] J: £MMSMft«Hf«lriBi3ee0-^tt 

[ 0 9 ] *fKHfcj: & t ivf a r mm± 9 a >mw 
*. 

[0ii] a*«ft»t:j:4a»*ai5>f ><?>mx* 

100 ^fayh'a-^^fA 
20 0 &*fSffl»i/X^A 

210 hVJ±74>fflfflXU-7'i>-XTA. 

220 mmy-offlfflzu-yisZT^ 
230 mi^y^ymmxu-y^x^ 

23 1 SAJiff#^©ifflIX^-7 , >^TA 

23 2 $ffc^;y 

2 34 M^7-fy 

213 MJA^y 

221 t&am^>fyiifrf±«ii«jtsiJiai^xxA 

2 2 2 WB S (White Body Storage ) 

223 TrnmrnmisXTj* 

211 ®MhVA?4> mammm&mm>-x^ 

212 PBSfJ? 



[013 



[023 




— » Supplier 



Prior Line 



Order 



Subsequent line 



(A) 



Order No. 


Body Type 


Color 


Trim Option 


01 


Bl 


CI 


Tl 


02 


Bl 


C2 


Tl 


03 


Bl 


C2 


T2 


04 


Bl 


C3 


T2 


05 


82 


C3 


T3 


06 


B2 


C4 


T3 


07 


B2 


C5 


T3 



(B) 



VIN 


Body Type 


1 


Bl 


Z 


Bl 


a 


Bl 


4 


Bl 


S 


B2 


6 


B2 


7 


B2 



1\ 
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[03] 



100- 



I Dally production 
l_ Plan 



^200 




Exchange | " Exchange^ Production 

specification Re- specification Plan Draft 
specification data 



data 



230-Cpl 



Vehicle body 
line Production 
Seque nce Plan 



I 



Body 
assembly 
check 



— Re 

specification 



232- 



Vehicle 
body 
line 



222- 




Paint 
line Production 
Sequence Plan 



210 



211 




Trim 
line Production 
Sequence Plan 



Trim 
assembly 
check 



234- 



Re- -HI fi-~ 



specification , 



Paint tine 



PBS 



^212 



213 



Trim 
line 



[H4] 



sioi- 



S107 



Construct chart for 




Establish draft 


required parts 




spec chart 



St 02- Codi 'y change 
m parts 



S103- 



S108- 



Make table 
for misc. factors 

I 



SI 12^ Determine designs 
and pa ^ colors 



Make list of 
basic parts 
and materials 



Notification 
of specs 



SI 09- Create tinai 
spec chart 

F 



-S105 



St 13- 



Establish timing 
for new paint intro 



Determine timing 
of spec changes 



S106 



Input assembly 
timing to slave 
system 

— 



-SI 10 



Input program 
-Jof apeoiflc controls 



for production -»S104 



Establish production 

spec chart rslll 



-<S> 
-<§> 



IH73 



[H9] 



Dynamic Dynamic 
Re-specification Re-speclfication 

oduction [lod^l \WB3/ [Paintl \PBS/ Jffiml ? 
piBn \ Une I A /I Line 1 A /I Line P 



Delivery 



Leveling Grouping 



Leveling 



Planned to Achieved 
Sequence Ratio 


Prior 
Art 


Present 
Invention 


Improvement 


Paint 
Line 


92% 


98% 


8% 


Trim 
Line 


90% 


95% 


5% 
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[H5] 



Classify vehicle and 
assign PC number 



Create work order] 



1*115 



Q11R Determine overall __ 
31I8 " j detailed specs ^ 



1 



Check parte and 
materials supply 
state 



S138 



S117 H Store work order tnfdl 

OV- J^ Store detailed sdccb | 

SIhTi - * --- > 

3119- 



Establish daily 
production plans 



eion^ Generate production 
Slg0 sequence draft 



S121 



T 



" 1 Analyze draft I 



SI 22- Establish trim line 
sa<mence draft 



S123- 



Determine PBS 
bucket sizes 



Veekly 

production 
plan 



S124 



perform trim 
line leveling 



Establish actual trim 
production sequence 



[Perform color grcuplngL ,S128 



-S126 



Make adjustments for 
entire production process 
I 



S134- 



Begin 
production 
process 



mate paint line 
production draft 



X 



Si 27 



Establish WSS 



-S128 



Determine color 

grouping to ksi29 
bucket si zes «* 130 



Establish actual paint 
line production 
sequence plan 



S131 



Perform leveling to 
WBS bucket adzes 



X 



3132 



Establish Vehicle body 
line production 
sequence plan 



Convey instruction to 
begin production process 



S133 



[06] 



[01 0] 



S201- 



Business/ 
Sales 
System 



S202- 



Productlon 
Planning 
System 



S203- 



Production 
System 



Vehicle Body 
Assembly ^S207 
Sequencing 



/ Body 7 / Paint 7 / Trim 7 

{ Process [ Process ( [ Process [ 

V Plaitning y y Planning V y Planning y 

S206 



S205 



Trim 
Process 
Planning ' 

S204 




SI- 



S2- 



Business/ 
Sales 
System 



Production 
Planning 
System 



S3- 



Production 
System 



Vehicle Body 
Production Planning 



-S4 



CWBS 

Dynamic 
Re- specification 



PBS] 

Dynamic 
Re— specification 



S8 

± 



_ Body 
^ line 



37 



rwBs 



S8 

[Perintl 
1 line | 



39 



pisj 



S10 

i 



Trim 
Line 



Vehicle body 1 

Assembly Sequencing 



S5 



mi i) 



ProducUon [B5dy| . [ Patofl ^PBS7 " 

plan " 1 line r \/ 1 line r A/^ 



Trim 
line 



Delivery 



Leveling Grouping 



Leveling 
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[H83 



BODY SBQ 



VN 


BODY 
TYPE 


PAINT 
TYPE 


TRIM 
TYPE 


ORD 


121 


A 








122 


C 










B 








mi 


C 








INI 


B 









PAINT SEQ 




b 

( 




TRIM SEQ 




0 




VIN 


BODY 
TYPE 


PAINT 
TYPE 


TRIM 
TYPE 


ORD 




vm 


BODY 
TYPE 


PAINT 
TYPE 


TRIM 
TYPE 


ORD 


121 


A 


NW 




D5055 




121 


A 


NW 


1 


D5055 


122 


C 


OU 




D5052 




122 


C 


OU 


2 


D5052 


123 


B 


10 




D5087 




123 


B 


KJ 


3 


D5087 


124 


C 


KJ 




DS064 




124 


C 


KJ 


3 


D5054 


125 


B 


KJ 




D6063 




125 


B 


KJ 


4 


D5053 



Relabeling 



VIN 


BODY 
TYPE 


PAINT 
TYPE 


TRIM 
TYPE 


ORD 




VIN 


BODY 
TYPE 


PAINT 
TYPE 


TRIM 
TYPE 


ORD 


121 


A 


NW 




D5055 




121 


A 


NW 


1 


D5055 






123 


B 


KJ 




D5087 




124 


C 


OU 


2 


D50SZ 


1*4 


t 


10 




mto 




IfciJ 


B 


KJ 


3 


DS067 


122 


C 


OU 




D&052 




\v>\ 


C 


KJ 


3 


D5G54 


128 


B 


KJ 




D5053 




WW 


B 


KJ 


5 


D50S3 




1 WB3 I 



PBS 



d2b 



Relabeling 


t 




VIN 


BODY 
TYPE 


PAINT 
TYPE 


TRIM 
TYPE 


ORD 




121 


A 


NW 


1 


D505S 




124 


C 


OU 


2 


D5052 




12S 


B 


KJ 


3 


D5087 




122 


C 


KJ 


3 


D50S4 




123 


B 


KJ 


4 


D50S3 













d2b 



[ftttJB] ¥«1 1¥7^5H 
[*«WE1] 

[MM 1 1 »»*>*tt&IWtrr***?>f yfc ; W 

a >t ; Buiem*7-f ytmmj yt^zimi. 
Mfayjvim'xmmj yi,zikxzti&<mz-&f 

IWW4*l«HBItWi: ; WEfa»5W yfc h UA5>f 
«U$<i6*H*-ii*JB«tSJII2+BI#»i: ; SAffi 

( b ) we n u a 7 -f ^4«tnirt T*iaj*«a365 v 

b ; 

( c ) mrnrny^ y^msfm^x-Mmmm^ ytz 

{m&2 ] KTE ( a ) ISiiWE ( b > xet <0f! 



[M*J»3 ] WE ( b ) Igi: WE ( c ) X^fcOfl 
MR* l < f ) fcfc*tt«l^l fcE*tf>i» 

\mmA ] Hute < a > xst we ( b ) xmt <m 

WW* ( e ) 1Mb : WE ( b ) XSfcWE ( c ) X 

MHWt4.< f ) iSk ; *§6fc*trlt**l 
fcE*tf>g«Ml±5>r >*Wm 
[HHPS 5 ] ( e ) ZEg-CftWSflfcA'*- . y 

*&»««4fcEa<oiii«ai5-f ^w«*ft. 

i :*W#» ( i = l. 2. 3 N) 

L : ¥^btt«oa« ; 

j :fttttlj = l. 2, 3 L ; 

A ( i , j ) : m i CRStfltf 1 *> 

q ( j ) : N^^a^^tttSj £*i*rrmw<o£ 
ERi] k : w* mem ; 
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Xk. i =jSMi#k#S££A£ilil(±*K ZoX' 
ii&iWK 0 ; 

Q (k, j ) : kSBtTfcftXSiifcWkftKJ^ 

[ft2] fc^SftSB^&ifcjaM-*!*; i£ft 

S*- { 1 . 2. 3 N} 

kilA»4>tSftT 

[ft 3 ] ftfBSSrafef i i T* 

n : 4«**ttH****Wtf>ft* 

i :*Pi## ( i = K 2. 3 N) 

l : ^-e^ttSkoWB ; 

j : ^/U-ti^tt* ( j = K 2 G) ; 

a ( i s j ) : mm i tf?)i<-t°>7iimj fcjufctftr 

l?* 1 ^ WfcSfcWUfO (i = l, 2 N. j = 

1, 2 G) 

q ( j ) : Nfi^a t>^p-tf^tt« j £sg*rr*w 

[ft 1 3 Q ( k, j ) : RatWk ( i t e r a t i o 
n k ) i"TtSlA$WtWktt« J tf>*Pi<0£ft, 
[R4] ^^'SA*^^iiTV^^m^O«-^S:Sfc 

S- < 1. 2. 3 N> 

k £ 1 *»4>iW>T 

[ft 5 ] fcjgaS*UHft*SKr*- i «*«r«ft"C*W 

i T'£>£3iWk#g teftXSiii J: 3 teJWft 

i :*jB|#^(i = K 2. 3 N) 

ft; 

j : ^^tt^atx/^-try^tttt ( j = i . 2 

L) ; 

a ( i , j ) : mm i # j £}i£-£(f i . mtzttmi 

Hf 0 ( i = 1. 2 N. j = l s 2 L) ; 

Q ( j ) : N£<7)5*>tt«U *«tt»HW^R. BP 
*>. 

[ftl] Q (k, j ) :W.m%\i ( i terat i o 
n k ) *?StA$*lfctt* j <O*Pi0>fcft, IP*> S 

[ft4j * j att* »««•?<& o» *m 

itm^m-tm^ma j >o . ^-ey^jfg 



Atf&tf) S>iVO >«rl» ^Mom^- 5 S t %M I 

S<- < 1 . 2. 3 N} 

kSrl#>t>#r#>T 

[ft6] k^lSfL4inR*S!3t"ti«&*«>T«PI» 

»*f**aifciaa<oi»sai5'f yum**. 

n : ^tmmttwtmm& 

i : ( i = 1 . 2. 3 N) 

L : WW® ; 

j :Wttl(j = l, 2. 3 L) ; 

a ( i , j ) : mm i ^wbft« j tiRsmtr 1 *> 

ttMTU KSL*»«ltf0^i**t4Hft; 

Q ( j ) : N£<33fcWfcffc*J *»fc-f*Pitf>£ 
ft. SP*>. 

[ftu k -.mmmm-, 

Xk, i =«P|i3& t k#It:»ASWUf 1, -ea-C 
UfcWtffO ; 

Q(k, j) : kmtxikAZiitzw-mttiMjnm 
[ft 4 ] fc jmztiz mmx-h § t saw* & ■, t *fs 

S«- { 1 , 2. 3 N} 

k*lj&»6*W>T 

[ft 3 ] UieaSSiPtfel- i Sr^ftT. *H#-## i T'£> 
4*H#k#Bfc»A;5*iS J: o fc«W*£»tf>4ilH&B 

[magi o] *ww»**«t**4*tt5>fvfc : 

Uyh Zm&WmyJyt ; frlSM^7^f yTMfeii 
H yt ; Hiiiemf*^^ ytWmyJ yknmztitX. 
«rJS«t6» 1 ; Kii2Mll7 y t h U 

hmmm.yAyi.z^x. 

( b ) h u a 5 >a AH***** 6fife<wt "f*^ 

( c ) nefll 2 M*«c*4*i4»Plt 

m&ztih®fomz>fii-\zy?Lxmm4 yxsx 
( d ) m&?4 yikxmm#>t>titzimz^#>m 
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btiWJMk. ; 

(e> mmi^m-MB-'^vbwzstti&mm 

imtmi i] Bute ( b > xnt ( c > xst *>iafc 

y y*w%^mhm^mmmfrmz x ~> 
x b yMMikAimmmmhxnzzuz 
sfrnrasB i o iizizMcr) mmmiLy j ywmxm. 
[araajou mmstommxmzximtk 

i :«S## (i = K 2. 3 N) 

l : ^miwmv7)v-vyyitmcr>mm.z^Ltz 

ft; 

j : ¥^tt«at/^-fy^tt« ( j = 1 s 2 

L) ; 

a ( i , j ) : mm i # j £}S£-£ff i . atfcssrwi 

tfO ( i = l, 2 N, j = 1, 2 L) ; 

Q ( j ) : N^3*>tt«j t«fet*pl|<0d», W 

Q (k, j ) :R«ft*k ( i terat io 

n k) itm5*ut J PWtft«j«)*Pi<ofia. IP 

[»4] ^saiu ^ jimmjiz^^tihtmmT 
* o . wk*fls*#jrr**s^fctt« j > o , 

L 

S«- { 1 , 2, 3 N> 

kil*»4»tW>T 

i T'£> & ^M** k # @ tiZl!kA%ti &£o £MJf& 

m&mmiuzim^mwL y a vwrnm. 

y vzmhmmvJ yt •, mmMyj yxm&j& 
umtznmzmmmTi'3y%5i,zim-t& mm 
uyt imiiW.mjykwmyjytnmzQ.w 

U MfcyJ yzmxwMyJ yiz&AZtLim* 

-mmt&wB smmmt mmm^ yt b u 

4 ^fctiAS*L6*?iit-«IMrr4SI2i1i|B»W ; £ 

5*. ^r^3y^ff a commm^wnmxM 
mm^zttmt&xmt ■, 

( b > msmmw) o ■htri' 3 yffl s mM/mtm 



*>4>*ifc*s ?w^ 7 bfc4MM-r4»2+iaMrs[-A 

^-/h^fJISi: ; 

( d ) ltfie^24'^W-^>-y hrtfc*i<l6$PI*' 

( e ) mmyj yikxmtimnb^titzMm^fnb^ 

t>tvtz±1* SflV^v hfc^MWt *JB1 iWBMW-X*- 

•y h^SOm ; 

( f ) 1NBJS1 4>IBht*-^^y M*ifc***U*Pifc 

( s ) fffB ( f ) JMl/ZX -?XW>hi\tzM-m4 ytk 

( h ) mm^^titzMmimmz-wBsmm^miz 
fmtixmt ; 

( i ) mmi*mtBizfmziixvt#mnww 

W^ttlMm&SlEkt^Xffii ( d ) ISfcio 
St : 

( k ) tRflE»2<t'IS»fl[Cje»3iiT^S*W««W* 1 
v^v^^SIB^SHfcioTUiE ( b ) xgfcjo 

i: ; 

irnxmiAi MiB ( i ) xmimmmitimffi& 

^l3.(cfemcoi«i$iSijt7^ y«i«)srife. 
[«w»j|i5.i rnris ( k ) xgtittWBijttaiPi^ 

^ yb^mmmy^f yt ■, mm^y^ yxm&j& 
mzmtzmzsmmry 3 ym^nm-th bv<u 

H yt ; Wt%fcy4ytW£yAyt<rmzm. 




WHIR 1 ! 1-301 540 



axfciegai/4*a^»*w»tft*^ hay to. 

ISfclM*** b U A?4 ySfimP-^i/XTAi: ; 
1 +H**WfcJ^3<TX:*M<?5Jt»SBiiaK-*«W 



a»?4 yiiftftais«^$ijffli^xTAi: : w&imm 

[»E*fS*#»£] EMS 
[JKEWRJII*] 0 00 1 

£M 

[000 1] 

f-Atw-rs. 



